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Toward New Physics...
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B Physics@Tevatron
©Pros

v Enormous cross-section

v All species of b-hadrons
B_,B,,B,,B_,A, Z,...

® Cons

v QCD background x103 larger than o(bb)
v Collision rate ~2MHz
- tape writing limit ~100Hz

Sophisticated triggers are very important!
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Much B production enables :
- explore various rare decays
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- measure precise CPV parameters
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v Rare decays
v B>Kpp, B.2>epp

New for

v App(K*np) measurement [glead

v B> 100+
pp

v B, measurement
a 100+
v B2J/Pe citations
World’s best or
comparable results
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FCNC

v B%K(*)pp

v B;2>o@pp
v B>pp
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Flavor Changing Neutral Current

v FCNC
v Forbidden in the tree level
v May occur via higher order loop diagram
v NP could enhance the amplitude

v FCNC with dimuon

v Theoretically/experimentally clean

uct uct 'u"gf' ’ags'
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B>K*pp, B2 @pp

H H _H
i v,Z K - V&Jfﬁ‘%\/_
b S b N3
uds > > uds

uds uds
EW penguins W box diagram

Rare decay : b>sll
v B*OK*p'p : [0.520-08  1X 106 | (HFAG)

v/ BOSKOpp:[1.05°015, 1, ]X 10°6 { (HFAG)

v B, @p'm- :1.61 X 10° ;(c.Q.Geng and C.C.Liu, J.Phys.G29:1103-1118,2003)
v BR(B,2¢oun)/BR(B,>J/¥q) P
<2.3(2.6) X 10 @90(95%) C.L. CDF 0.92fb"! {5
<4.4x10° @95% C.L. DO 0.45f- Y

v CDF updated the analysis with 4.4fb!
v BR
f AFB

—_——
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B>K®un : yields

v Dimuon trigger (p(n)>1.5 or 2.0GeV/c)
v Employ neural network to optimize event selection
v Single final state per decay channel

v B+9K+]1+].1'

v B2 KO(>K'm) p'p

CDF Run Il Preliminary L=4.4fb"

CDF Run Il Preliminary L=4.4fb™

© ol Yield:120 + 16 (142 expected) S [ Yield:101+ 12 (102 expected)
3 190 2 < 60 : 2
2 | Mass:5277 + 3 MeV/c ="' Mass:5284 + 3 MeV/c
& I 8 i 0 *0 4 -
s B'— K'u*u > ob B’ — K u*u
"2 80__ -+ Data ‘2 i + Data
L% — Total Fit L% - — Total Fit

L ---- Signal 40__ --+- Signal

60! - Background I N 3 N ——— Background

401

P T |

05I - I5.1‘ - 5.2 I 53 5.4 I '55' - ‘I‘."J(:‘nI - I5.7 5 5.1 Sé I 5_3 - ;55 - 5.5 5.6 5.7
_ M(upK) (GeV/c?) MK ) (GeV/ic) -
- (] [ ] — (] [} ‘—-’
Stat. significance ~90 Stat. significance ~10c
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B>K¥nun : BR

v Relative BR : normalized BR by control channel (J/W¥h)

Rare channel yield h=K,K*

Valiees sy "L
B(B = h,l_lri»ﬂﬁ) - *T\T[iﬁ‘ﬁl_ 631/?11.’? 1

B(B — J/¥h) — NP |, _ NN

VIR Thutp— Thptp—

X B(J/¥ — ppu),

\

Reconstruction
efficiency

v Absolute BR (x10)

Control channel
yield

BaBar (384M BB) Belle (657M BB) CDF (4.4fb™%)

0.41%016 _ (stat)£0.02(syst) 0.53+0-08  (stat)£0.03(syst) ‘
K*O up [1.35%040  _ (stat) £0.10(syst)  |1.06"1%,(stat) £0.07(syst) kT.06=0.14(stat) £0.09(syst
— K 0.3940.07(stat)£0.02(syst) 0.48+095 (stat)£0.03(syst) I ameas Kppt
K*1I 1.11*019 (stat)£0.07(syst) 1.07+011 , (stat)£0.09(syst
PRL102:091803 (2009) PRL103:171801 (2009)

Same as K*up

The best measurement for single final state!!

—> {Kn, K., Kn%*{ee, pp}
—> {K, K j*ee, pp}
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differential BR

B>K¥hun

CDF Run Il Preliminary L=4.4fb" Dimuon mass spectrum could show

U S B B B L v v S R B

& LI
& 12 JIY ¥ 7 ! a hint of new physics
§ 1 veto veto 1 /appears on differential BR w.r.t. g2
SosfN N where q%=M, 2
o [\ T T =N N
g 0.6 ] .
o ot | ] il ~\] 1 1 SM maximum allowed
04— ° [
- =20 T—4 SM minimum allowed
0.2— -
(BOKtp = . q? binning
o 2 4 6 8 10 12 14 q21(?3 eV123c2) B K B oK
Bin#l  0.00-2.00 0.00-2.00
CDF Run Il Preliminary L=4.4fb" Binzz2  2.00-4.30 2.00-4.30
06T T T e T Bin#3  4.30-8.68 1.30-8.68
3 Bin#4  10.09-12.86 10.00-12.86
0.5 Bin#5  14.18-16.00 14.18-16.00
- Bin#6  16.00-19.30 16.00-23.00

e
)

dBr/dg® (107/GeV?/c?)
[=]
B

Consistent with SM and

o
N
| T 1

E Same definition as Belle

il o other measurements
B*>K'yp 000 =T N - BaBar, PRL102:091803 (2009)
Qe '1'32; '(édvlz?”z) - Belle, PRL103:171801 (2009)
q° (GeV-/c ! : B
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B, rare decay : B, @upn
v Similar analysis as BOK(uu
v B2 (KK )p'p

CDF Run Il Preliminary L=4.4fb™

§22?Yield:27i 6 (31 expected) BR(B,> )

2 50/ Mass:5365 + 5 MeV/c? PPRRp

S B2 oy . =[1.44%£0.33(stat)+£0.46(syst)] X 106

§ 16 M Consistent with theory ~1.61X 10°;

W oak .- Signal ; : i
145 " Background | The rarest B, decay we observed so far!!!
121 —

-
o
T

! v Yet another B->VI1I decay
}l v~ Could measure ¢ polarization : F

N + 2] o]
TTT

o
OV
L5
-

= S
o I M{upo) (GeV/c?)
Stat. significance ~6¢0 Brand-new probe!

—— - - — ——
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Forward-Backward Asymmetr

AFB{ B— K*up)
o
T

B°>K*°pp decay plane |

Forward-Backward Asymmetry :

1
F
}
M(g°,cosb, > 0) — (g2, cosh, < 0) }

A 2y =
Fe(a°) (g2, cosf, > 0)+ (g2, cosb, < 0)

where q2=M,, 2

Apz may show drastically different
behavior under some BSM scenarios

I e I - Good probe to explore BSM!
0 2 4 6 8 10 12 14 16 18 20

q2 (GeV?¥c?)
In case of Kpp, Agg(Kpp)~0 is expected
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App(B>K¥pp)

F. : K* polarization Apg: FB asymmetry
1 2CDF Run Il Preliminary L=4.4fb™ o 2CDF Run Il Prellmlnary L=4.4fb™ m 2CDF Run Il Preliminary L=4.4fb™
. ™ .
- F(B* S K%ww) | « | A(B° 5 Ko%u) <€ [ A:(B* - K'uw)
1 - Data 1.5- # Data 155 # Data
L - SM o - ——SM o L
0.8: o C=-CS - = C,=-CS : SM
oA T 1- 1 |
0.6 | ‘ L d
0-4: v -~. l 5t e, 0,5:— T
0.2 i et M : | 2 l
0 i
[ —T— - :_*_. '_L_' -—T—- | |
or ; 1 i i l
- :).\ '0.5__ : '0 5_
_0 ol | | ||||I|||||?'-'[|||||||||| llll"'l"'|""'||illl|IIJ["'|"'|" L [ I T
2 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 02476 8101214161820 22
_ q2 (GeV?/c? _ o (GeV2/c?) o (GeVZ/c?)
- - —_— . o 7_ M b - < S
g 5_Bln#2 & Data §12_Bln#5 - Data [ g Elrg)fg § 12 -E!rli‘)ftg
2 o O R 210l
§ ar -+= K Swap ‘ﬂ:: Vi Y E 5k- 5 = Kn Swap
1 @ 8;‘5 - BG T o 8f

Y TP

0.5 91 -0.5 l-':) """" ;]Fs B 1 91 05 0 05 1 0-1 | 05 0 0.5' 1
coso, cosb, ~ co0sf, cosf,
3 2 3 2 3 2 3 2
AL cos“ Ok + Z(1 — | (1 — cos“Ok) ZFL(l—cos Ou)-l—g(l—FL)(l—kcos 6,,)HApp|cos b,

F;=1 for Kuu
H. Miyake HCP2009, Evian, France 18
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App(B>K¥pp)

F,: K* polarization Apg: FB asymmetry
1 2CDF Run Il Preliminary L=4.4fb™ o 2CDF Run Il Prellmlnar\.iF L=4.4fb™ m 2CDF Run Il Preliminary L=4.4fb™
w L [
11_ F(B* S K%ww) | « | A(B° 5 Ko%u) <€ [ A 5(B* > K'u*y)
i - Data 1-5:_ 4 Data 1.5+ + Data
- - SM i ==SM L
o e comc —sw
oA T 1t 1 |
0.6 i | + | —m—
0-4 H rnnas Vi nans 0-5: BT -u..m“_mﬁ' 0-5:_ T
0.2 = : | 1 - l
or I i r l
i 0.5 -0.5
I PRI U RN e IANATE AV = ATl ANUTArE ol Ve b bt vy Pyt s g Ly wa Iy shoaa e bals
0.2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 0226 810121416182022 -
q2 (GeV?%c?) ? (GeV?/c?) q2 (GeV?/c?)

- Consistent with B-factories measurements :
BaBar 384M BB, PRD79,031102(R) (2009) and
Belle 657M BB, PRL103,171801(2009)

- Consistent with the SM and a BSM expectation...
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App(B>K¥pp)

F,: K* polarization Apg: FB asymmetry ;
1 2CDF Run Il Preliminary L=4.4fb™ 2CDF Run I Prellmlnar\.iF L=4.4fb™ m 2CDF Run Il Preliminary L=4.4fb™" v
w w @ )
11_ F(B* S K%ww) | « | A(B° 5 Ko%u) <€ [ A 5(B* > K'u*y)
I # Data 1.5 * Data 1.5 # Data ¢
- = SM - = SM i I
o oo o —sM
oA T 1- 1 | 4
0.6 oL d
TN J as Mgy
o2f! | | < || Sl =1 : | 1 - l
| —+ TS
or I I r l
i 0.5 -0.5["
FERENEN AN EN AN AN SNEN BURNENEN RS i s BUANAT I AVE 5t ST AT A TA A o L b b Lot et s La s i 1 el el o s
0.2 5468 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 027176 810121416182022 ¢

G2 (GeV/c?) G2 (GeV?ic?) & (GeV3/c)

- Consistent with B-factories measurements :
BaBar 384M BB, PRD79,031102(R) (2009) and
Belle 657M BB, PRL103,171801(2009)

- Consistent with the SM and a BSM expectation...

Which is it...?

H. Miyake HCP2009, Evian, France 15



1.2
LL

1

0.2

I PRI U RN e IANATE AV = ATl ANUTArE
0.2 4 6 8 10 12 14 16 18

0.8
0.6/

F. : K* polarization
CDF Run Il Preliminary L=4.4fb™

F (B = K u*w)
-# Data
= SM o
?='C?

sanasiin

R gy
...........

q2 (GeV?/c?)

App(B>K¥pp)

Apg: FB asymmetry

[
<

1.57

m 20

CDF Run ll Prellmlnar\.iF L=4.4fb"

2CDF Run Il Preliminary L=4.4fb™’

----------------------
...............................
...................

[T
Ars(B% > Kuw) <

4 Data 1-5“_
=—SM
-G, =-CSM I

1T |

+

Agg(B" — K'p'w))
- Data

—SM

q2 (GeV?/c?)

- c:! S
- '_%_' '_T_' l I
g e Lovl 0.5
PRI VI ST N % AR A o b b b bl s b e B bea Bena 1
8 10 12 14 16 18 0 2 46 81012141618 20 22

‘\ﬂ‘\ -

T

}
r

o (GeV?/c?) -

Expect more precise measurements by :
- 2x or more data in 2010 (2011) run

- additional trigger path

- additional sub-decay channels

H. Miyake

HCP2009, Evian, France

There is much room for improvement!
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Bs,depp‘

v Highly suppressed in the SM

B(BY - utp™)=(3.6+0.3)x107°
B(BY - pTp™)=(1.1+0.1) x 10710
A. J. Buras, arXiv:0904.4917v1

v Enhanced in NP (up to 100x)

v Tree level:
R parity violation in SUSY

v Loop level:
MFV SM extensions such as 2ZHDM

MSSM
¢ BR(B ) (tanp)s

v'Current world’s best upper limit:
vBR(B_,2>pup)<4.7(5.8)x103

vBR(B;~> up)<1.5(1.8)x108 90(95)% C.L.

H. Miyake HCP2009, Evian, France
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s, ?Hn (CDF)

v Utilize neural network to optimize event selection
CDF Preliminary 3.7 fb”'

< T T T T T ; o _F : : T S
O o035k - e S 50 CDF Preliminary 3.7 fb
- — (] = B B
Z  F: Bs—=u'n S|gn.al = aof- e " 0.8<v,,<0.95
T 03p: == Background (Sidebands) ] o GE
E Fe s 8. E
= s F
T 10
4 R : P et : ;
° 4.8 5 5.2 54 5.6 5.8

Mu* u [GeV/c?]

§ 0.95<v,,<0.995
S\ Vertex dlsplacement;ﬁd [cm] .
ot X gnu , 3
D x >oof - Signal ] 8 . S
i) - ] Mu* o [GeV/c?]
g 01 i _:
o.08f . E N% 1:5_ B, B : 0.9'95<\/NN<1.(I) 3
006 = BG . = iE : g =
0.04f - ___.-f"'""'--“"} % 45— —é
0.02f- E— g = —f
T ". = S ob—3 % %3 “57 5.6 58 .
Pointing angle x* red) Dimuon mass """’

6 kinematic variables
v' Preliminary @3.7fb-! (CDF public note 9892)
v BR(B,2>up)<3.6(4.3) X108 90%(95%)C.L.
- v BR(By2up)<6.0(7.6) x10° 90%(95%)C.L. smwmmme

H. Miyake HCP2009, Evian, France 18




B,~ppn (DO)

v Similar analysis method as CDF

v Utilize Boosted Decision Tree

5 D@ Run Il Preliminary : L~1.6fb™ D@ Run Il Preliminary : L~1.6fb™
= Run lib-Il * Data ~ TH .
~, 1805 N(B* UK )=1683+46 SR L. Blind Reglon Run flb-l
S 140F [ JrwK* e ' !
o 120F- Jhyn o 5
8 F E-1BKG b
S 100 — Fit Total s 4
5 80F _ g af
o E Fit prob.=13.05% E : !
20 ‘I“Ii““ﬁl ; oF H“J‘—'—J i I .|| H H .
0551 B3 B3 54 BB TEE BTTEs ‘ % invaridnt Mas& ') [&evicy > !
Invariant Mass(JiyK?) [GeVic?]
Normalization Channel Blinded dimuon mass
v Expected limit@w5fb-! (D@ Conf. Note 5906)
v BR(B,>up)<4.3(5.3) x10-8 90%(95%)C.L.
Further improvements are ongoing...
H. Miyake HCP2009, Evian, France 19



B.2>pp : prospects
mSUGRA, D. Toback,
DO expected@Sfb! arXiv:0911.0880v1 (2009)

CDF BR B + - P = H / 1000 A B — /
1077 ( s 71 l-l) rOjectIO f A =0, p=0 ii:
2 "
=1
7 Expected 800 !
y’ S
o — performance 3
o CDF Prel. 3.7/fb ! - @8fb-! % .
® Expected Limit ; 3.3 X 10° .
i —otzee?-v‘:d Llinnjllit:4.3x10'3 o, 600
-~ SES 3.2 X 10° =
10°1  BRe<2x10®
: 400 | IR
| SES<SM prediction! L ——
| | | S S 400 600 800 1000

2 m, ,[GeV]

10
Integrated Luminosity (fb™)

Strong constraint on NP
v 2010 (approved, ongoing : ~8fb-1) parameters :

v CDF Expected limit: 2x10-%@8fb-! (6xSM) Could rule-out mSUGRA with

v Combined with DO->5xSM Tevatron combination at 10fb-!
v 2011 (proposal, likely 10fb-!)

v Combined limit ~O(10%)

H. Miyake HCP2009, Evian, France 20



H. Miyake

CPV

v B(B,2>J /W)
v CDF
v DO
v Tevatron combination

HCP2009, Evian, France
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CP Violation in B, System

- Analogously to the neutral B? system, CP violation in B, system occurs
through interference of decays with and without mixing:

0 0 0
B — J/‘PKS Bl ————> J/‘P(I) d’ AR vl 3 d
\ —u/ \ _U/ s’ — ‘,r‘d ‘}s I"rr-b S
B By v Via | Ves Vi b
= sin(2p) = sin(2f,)
° &
B, Mass eigenstates: B.l, B2 " Vio Vit

WLSWJ/.\-7/B§M\.
Mass differenceAms = my — my, ~ 2|Mq»| :

Vv V"‘ not to scale
Width differenceAl s =, — [y ~ 2| 15| COS b5 o/

CP violating phases :

Mo SM L 0.004
¢s = arg(———= $
12

Bs M = arg(=VisVij/VesVig) ~ 0.02
A. Lenz and U. Nierste, JHEP 06, 072(2007)

- dNP contributes to both ¢, and B,

e — - 25 LR If $.N* dominates :—28s ~ A

H. Miyake HCP2009, Evian, France 2%



(32
(=]
(=]

-y
(=
(=)

Candidates per 5.0 MeV

B,>J/¥e@2. 8fb-!

W

o

o
T

200

100

DJ , 2.8 fb' + * Data r
0 i} — Total Fit | |CDF Run Il Preliminary 2.8 |
B> divo — Prompt Bkg 1 a —
{ S 10 ‘i
| 2 i
; 2
]J 10?
i
! 10
f 2
1
| H
51 52 5.3 54 55 56 57 5.8!' - |
Yield fit Mass (GeV)’;’ 02 04 .'0 . o P
N(B O)DE - 2000 o Lifetime fit ct (Jy o) [em]

N(B_C)CPF ~ 3200

B.=0, no flavor tag : 3
t(B,°) = 1.53 X 0.04 (stat) = 0.01 (syst) ps ¢
AT = 0.02 + - 0.05 (stat) + . 0.01 (syst) ps* ‘

PRL 102, 032001 (2009) :
wtms% = 1.487 £ 0.060 (stat) = 0.028 (syst) ps | -

AT = 0.085 *0-072 | __ (stat) = 0.006 (syst) ps!

1
t-‘a%ﬂ_‘.—w‘%‘.>_“‘_ HM'



CDF 3, result@2.8fb!

CDF note 9458

CDF Run Il Preliminary L =2.8 fo’ (2.8fb1)
-~ SM prediction

~ 0.6 —os%cL PRL100,161802 (2008)
- - 684) C.L. i (1.35fb'1)

SM p-value=7%
Observe deviation from SM B, of 1.80

H. Miyake HCP2009, Evian, France 24



w DO B, result@w2.8fb!

o [ (@) D2, 2.8 fb™ [

—03¢ =B Uiy o
Update from published result “oab s, =17.77ps] b
- Remove constraints on strong phases 6|, 61 o+ r

- Include systematic uncertainties to Am, oF

ys — SM i
g Al = AI"SM b |cos(o )| f

_ . . . . 02 L |\-| L | \|\|\|||
__0gD@ 287" with preliminary systematics o, 34118010(52008) ® b, (radian )5 |

[ 68% CL
[ 95% CL

-0.2

-0.4

e o e e TP

AN N R YT T T I T R Y NN YN Y S BV N 1 L
_O—'§.5 -1.0 -05 0.0 0.5 1.0 1.8
B2 [rad]

SM p-value=24%

H. Miyake HCP2009, Evian, France 2%



w Tevatron combination

DO note 5928, CDF note 9787

CDF Run Il Prel. 2.8 fo™ + D@ 2.8 b~
| 680/0 CL

95% CL

99% CL

Combined
likelihood finds
2.10 deviation

from SM

06" 90 05 00 05 10 15
3% [rad]

Works on new data/methods are ongoing

H. Miyake HCP2009, Evian, France 26



e B_->ppp (4.4fb1)

e 1st observation!

e B>K®up (4.4fb 1) t

e 1st measurement of Ay at hadron collider va

e No significant deviation from the SM so far r O n
e B ,”pp (3.7 and 4.8fb7!) M Moo

e New world’s best upper limit Tator La bofator)

e Prospects for O(10-8) limit by CDF+DO

e (. measurement (2.8fb?) - :
e Updated analysis with 2.8fb! -ZeJTOrS;fEiospec S

e Tevatron combination 2011 ~10fb!
e 2.l10 deviation from the SM

Rich B programs are ongomg...
Tevatron is our Source Cachat 1"

——— ‘!Um( 24 aq‘.,\ S —

H. Miyake . < -~ HCP2009, Evian, France : 2
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B triggers

CDF Preliminary: ~360pb”
Di-Muon |
. . 5 ni(25); 100K BBbar
« Conventional trigger| 7 = Upsiton
at hadron collider i (‘“JMR f
g 1
* Wide mass range i RN ﬁ(@(z;;ﬁw 1-Displaced track +
o 1 Y(2s):3.
lepton (e, w)
Wm '
10° ,M [ bm
0 : ‘ 6  Di-Muon wass(GeVL 120 pm < .P.(trk) < Imm
Sillicon Vertex Trigger: SVT P+(lepton) > 4 GeV
* Online selection of dlsplaced tracks using SVX Semileptonic modes
e UNIQUE at hadron colliders
- w 1o 2-Displaced tracks

P1(trk) > 2 GeV
120 um < .P.(trk) < Imm
Zpt>5.5GeV

fully hadronic modes

H. Miyake Impact Parameter (~100um) &



B, — J/W®P Decays

vl

g
Rﬁ
O e Ol

J/V
b v ) u
By .. K"

- Golden channel to measure B, CPV o

- Can measure lifetime, Al, and B, p >0 = K+

-Decay of B, (spin 0) to J/W¥(spin 1) P(spin 1) leads to

-2 three different angular momentum final states:
L = O (s-wave), 2 (d-wave) — CP even ( = short lived or light B, if $_= 0 )
L =1 (p-wave) — CP odd ( = long lived or heavy B_ if _= 0 )
: | N Disentangle CP states by angular
;»/’y \w g distributions of the decay products
‘“° . DR (angular analysis)
_BEv S RN =y B
Jlw E L 'K+ - BOO,CDF Run Il Preliminary L=28fb" SOOPDFHUM‘ Preliminary L=281fb" 80OSIDFF{unIIPreIiminary L=2.81fb"
\ b /('/1 g o T 4 3 +
T K 700" 7007 700f n +
g = J | E 6000 eoomﬁiﬁ%—'&
,,/"’/, w | 6005 — all data + E é + + +
/// ISR - | 500; s?gnal region data 500? + C idea 500;’ — alldaia
Ve S = | D O CW P

2007 200~ 2000

300F 300¢ 300~

E £ —+ E + 4
100 e - 100W 100
qzl.|......\.. 0624‘1 é q'u-wl..”|..‘.|.,.
1.0 -05 0.0 0.5 1.0 ) 1.0  -05 0.0 0.5 1.0

cos(®) @ (radians) cos(‘¥)
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B, - J/W® Decay Rate

- B, — J/WY® decay rate as function of time, and initial B flavor:
4 ¢ —
d {—ES;PJ ~ |Ao2Te f1(7) |4|||2T+f3 7). time dependence terms
7 OISR AR S A

+ [ALIPT_fa(p +|4||||4L|"f+f4 ) angular dependence terms
—|— |;'-1|j|||;'-1|||t30b §|| }__|_ﬁj,

+ |Aol|AL V4 felp), o -@Bs depe@

Ty =e ' x [cosh(AL't/2) :|:"
T rin[ﬁms )]s

terms with Am_ dependence present

if initial state of B meson (B vs anti-E

Us = e x [sin(6y — 8y) cos(Amat) “ is determined (flavor tagged)
— cos(dL —9)) \sin(Amst)
+ cos(6L — 4§ sinh(AT't/2)] strong’ phases:
Vi = +e Tt % [sin(d 1 ) cos(Amit) o = Arg(A4;(0)Ay(0))

— cos(d )cos(23,)\sin(Amst) 01 = Arg(AL(0)Ag(0))
+ cos(d \sin(2/3s )sinh(AT't/2)] .

- Identification of B flavor at production (flavor tagging) — better sensitivity to3,



Non-Gaussian Regime

- In ideal case (high statistics, Gaussian likelihood), to get the 2D 68% (95%) C.L.
regions, take a slice through profile likelihood at 2.3 (6) units up from minimu

- In this analysis integrated likelihood ratio
distribution (black histogram) :
deal 95% CL
deviates from the ideal y? distribution 1 ; eareal 90 50, CL
(red continuous curve) O

|
—

-To get 95% CL need to go up ~7 instead of 6 10"
units from minimum 0.05

......
.....

......

.....

- Procedure used by both CDF and D@ 102

.....

..........

- From pseudo experiments find that
Gaussian regime is indeed reached as
sample size inereases

—
C
w

OII‘
—
o
—
&)
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CDF Systematic Uncertainties

- At CDF, systematic uncertainties studied by varying all nuisance parameters +/-
S o from observed values and repeating LR curves (dotted histograms)

- Nuisance parameters:

- lifetime, lifetime scale factor uncertainty,

- strong phases,

- transversity amplitudes, 1

- background angular and decay time
parameters,

- dilution scale factors and tagging
efficiency 1

- mass signal and background 10
parameters 0.05

ideal 95% CL

real 95% CL
real 95% C[L

+ syst errag

1-CL

- Take the most conservative curve (dotted
red histogram) as final result

—
o

@
OII‘

S
2Alog(L)
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Deviation from Gaussian regime

Gaussian . 3

errors, : s

¥ 2 distr. : S g

Zdof | 5 %%Qﬁﬁ%
! 1 ~

Coverage from
. ensemble tests

1842 , ,
8 10 12 14
2Alog(L)




Present CDF result
doesn't fully utilize data
— No particle ID In
Neural Network selection
o>

CDF Simulated Data, Assume BS =04

o 20
Py 1.0 B gg, 2.8 fb™ degraded
= _ 3 5, 2.8 fb" degraded
8 g5l 0
o I
0 i
c 0.6
= I
D .
0 0.4r
Z I
0.2 /
] . > L L L L |
0-% 5 10

Integrated Luminosity (fb™)

B Beauty 2009



v

Tevatron

pp collisions at Vs=1.96 TeV

6 fb~! data on tape for each experiment

Recovery from shut down is in good status

Today we cover 0.36~5fb-! analysis

--
&

Main Injector ;é
-~ & Recycler
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| 5000
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L 2000
% 1000

)

OETTTT
o

« Delivered
« Acquired

Lummomty (pb’ )

y

-

2000

3000

R N N PR S RN N
4000 5000 6000 7000
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Tevatron Experiments

CDF II Detector DO Detector

- Central tracking: - silicon vertex detector

- drift chamber - Excellent tracking and muon coverage
— excellent vertex, momentum - Excellent calorimetry and electron ID
and mass resolution - Silicon layer 0 installed in 2006 improves
- Particle identification: dE/dX and TOF track parameter resolution

- Electron and muon ID by calorimeters

and muon chambers
tracker

Mucn\Scintillators

“ Calorimeter M

|
|
f

west CMX (miniskirt) east
Nov.17, 2009 HCP2009, Evian, France , W

b e * aladit. A YLl



B>pp : analysis strategy

v Both CDF and DO have similar analysis strategy

v Normalize to the B>J/VK:
Trigger acceptance ratio

_ Ng |ag] |e 1L11f
B(B° — 7t _ Vs o] fe | L]
( S M l’L ) N+ 6.;- fq

NN requirement efficiency

Reconstruction efficiency ratio

.B(BY)

Production ratio, BR

(0% €N

v Utilize vertex displacement, pointing angle, isolation...

. -1 = CMU-CMU
Py N CDF Preliminary 3.7 fb” 7 EMU-EMX
o [ aa W bam ® s w® .
CDF Prel|m|nary 3 7 fb > .
S T T o 5.8
3 B uus s _ .
5 g B, — u u Signal 5.6k "o, o 4
g 107" - Background (Sidebands) . P L .
- 54— - % c T -1 Bs
102} R a“: - ¢’ ua _
B P e-,...w*‘“"” 5.2 . L. By
i . At
10° - 5l . : .
00170203 04 05 06 07 08 09 1 L iy RET
NNout PR I | .
4.8-". ) L
B o [ A4t & - ‘L; B "l
—————— 75' -'-'I;- . \A.w_a g™ i [ |'i';".;|
0.95 0.96 0.97 0.98 0.99 1
NeuralNet Output (NN)
H. Miyake HCP2009, Evian, France 38



D2 np
Short distance v Very suppressed in the SM (down-type loop)
g W v~ Dominated by long distance contributions
C H BER(D® — ¢T07) ~3x 10713
Burdman-Shipsey, Ann.Rev.Nucl.Part.Sci.53:431-499 (2003)
v NP(R-parity violation) may increase BR(D°>pp) up

U= B to0(108~1019)
Long distance T
0 V CDF Run Il Preliminary, L=360 pb'1
D K o cMmucMu  —Daa  410° 1 .
V —&8x 1,2 5 . CDF 360pb-! analysis
H 10 o (CDF public note 9226, 9899)
SUSY (}(p) i 10 & [ Observed limit :

E — K 1 § BR(D%>nup)<2.1(3.0) x107
' 1078 90%(95%)C.L.
1 g 102©
: HM'Z Y v L BaBar: BR(D°->up)<1.3x10°90%C.L.

u > . > I'l . uullnvariarlwt Mass iGerczj (PRL93,191801(2004))

Belle: BR(D°>up)<1.4x10790%C.L. Preliminary result
shown at EPS09

v Tevatron has potential to improve the limit (6fb-! data on tape)
v Could reach at O(108) by end of Runll

———— - — — —

H. Miyake HCP2009, Evian, France 39



Apg(B>KMpp)

=5] 657M BB, PRL103:171801 (2009)
N

L L Ll |
4 6 8 10 12
q°(GeV?/c?)

384M BB, PRD79,031102(R) (2009)

T

1
! ! H

| I: | I: | . ) 1 1
4 6 8 10 12 14 16 18

H. Miyake

¢ [GeViic?]

Boa E
: E
0.2 =
0.4 ! e . =
:I Ly L I I . '. T T |
L S R S S [N R R [
2, 4
o’ [GeV“ic™]

HCP2009, Evian, France 40
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F. : K* polarization

2('JDF Run Il Preliminary L=4.4fb™"

' FL(B" - K )
- Data

0.8}

0.6/

0.4/}

0.2

o

10 12 14 16 18
q? (GeV?/c?)

ool Lo Ll
0% 272 6 8

m
e
<

Apg: FB asymmetry

CDF Runlll Prellmlnary L=4.4fb"!

2 2r
LL
i Agg(B? — K ') < - Ags(B" — K'p*p)
15 * Data 15 + Data
— SM s i .
- CaCS _ SM
1_
05 |
0- e
i ——— '—T—' | l
0.5
|||||||||-||I|||||||-!||-I||-||| ||||||| |
0 6 8 10 12 14 16 18 0 2 46 310121416182022 :
q? (GeV?c?) o? (GeV?/c?) :

- 1st and 274 bin are merged (prior unblinding Ay ; and F,)

H. Miyake

HCP2009, Evian, France

A :z(B2>K®nup) : 5 bin analysis

CDF Run Il Preliminary L=4.4ib™"

- |



